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What is claimed is: 

1. An arrayed waveguide grating comprising: 

one or plural input waveguides for inputting 
signal lights ; 

5 a plurality of output waveguides for output- 

ting signal lights; 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
waveguide length differences; 
10 an input slab waveguide connecting an input 

end of said channel waveguide array to said input 
waveguides; and 

an output slab waveguide connecting an output 
end of said channel waveguide array to said output 
15 waveguides, and having optical input/output characteris- 
tics set to predetermined ratios for the respective out- 
put waveguides with respect to said input waveguides . 

2* An arrayed waveguide grating comprising: 
20 one or plural input waveguides for inputting 

signal lights; 

a plurality of output waveguides for output- 
ting signal lights; 

a channel waveguide array having waveguides 
2 5 which are successively longer with predetermined 
waveguide length differences; 
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an input slab waveguide connecting an input 
end of said channel waveguide array to said input 
waveguides; and 

an output slab waveguide connecting an output 
S end of said channel waveguide array to said output 

waveguides, and having optical input/output characteris- 
tics set to predetermined ratios for the respective out- 
put waveguides with respect to said input waveguides de- 
pending on the differences between optical losses along 
10 respective paths in the output slab waveguide. 



3. An arrayed waveguide grating comprising: 

a plurality of input waveguides for inputting 
signal lights having different wavelengths each other; 
15 one or plural output waveguides for outputting 

signal lights; 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
waveguide length differences; 
2 0 an output slab waveguide connecting an output 

end of said channel waveguide array to said output 
waveguides; and 

an input slab waveguide connecting an input 
end of said channel waveguide array to said input 
2 5 waveguides, and having optical input/output characteris- 
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tics set to predetermined ratios for n,„ 
»»veg„ id e s corr „ „. ° r the ™»P«=tlv. input 

corresponds, to the Mtpgt „ av<!gu . des 

«• *" -veguide grating comprising 

" Plurauty of input „ aU e guldes fQr . 

S19M1 ^ — each 

-i ui: plural output — <« — - s ;,. 

a channel waveguide array having waveguides 

" hlCh a " *»«r with predetermined 

waveguide length differences; 

end of • " ° UtPUt " aV69Uide « °«put 

«- - said channel „ avegulde array ^ ^ 

waveguides; and 

snd , " ^ ^ meeting an input 

Of said channel waveguide array to said input 

;;;; ,ui ; es ' *° d — 

«t to predetermined ratios for the respective input 
—guides corresponding to the output waveguides depe d- 

1,19 °" di "~ >~ optical losses along re 
•P~ti« paths in the output gUb 

5- « arrayed waveguide grating comprising, 

one or plura! i„ put waveguides for inputting 

25 Signal lights; 
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a plurality of output waveguides for output- 
ting signal lights; 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
5 waveguide length differences; 

an input slab waveguide connecting an input 
end of said channel waveguide array to said input 
waveguides ; and 

an output slab waveguide connecting an output 
10 end of said channel waveguide array to said output 

waveguides, said output slab waveguide having a core 
layer disposed therein for propagating light there- 
through, said core layer being partly cut off in selected 
or all paths therein which interconnect said channel 
15 waveguide array and said output waveguides, and a clad- 
ding layer disposed in cut regions of the core layer and 
on opposite sides of the core layer, said cut regions in 
the paths having cut lengths set to predetermined values 
in the direction in which the signal lights propagate, 
2 0 depending on optical losses of the signal lights propa- 
gated in the paths. 



6, An arrayed waveguide grating comprising: 

a plurality of input waveguides for inputting 
25 signal lights having different wavelengths each other; 
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one or plural output waveguides for outputting 
signal lights; 

a channel waveguide array having waveguides 
wh.cn are succ essively longer with predefcermined 
5 wave 9 u ide length diff erences; 

- output slab waveguide connecting an output 
•»d of said channel waveguide array to said output 

waveguides; and 

an input slab waveguide connectiiig an , nput 
end of said channel „ avegyide array ^ said 

r e, "" M ' said - e9Ulde having a core 

SP ° Sed th6rei " £ " ^..tln, light therethrough, sald 
«>™ l^r being partly cut off 1b seisMed ^ au paths 

t„« ei „ „ hich lnterconneot sa . d ci)annei Mve5ui(ie 

»d said input „ aveguides< and a oiadding dispo ^ d 

- cut radons of the core layer and on opposite sides o £ 
the cor. layer , „ ld cut teglons in paths ^ ^ 

lengths set to predetermined values in the direction in 
*»* the signal lig hts propagate, depending on optical 
losses of the signal lights propagated in the paths. 

'• A" arrayed waveguide grating comprising, 

°ne or plural input waveguides for inputting 

signal lights; 

a plurality of output waveguides for output- 
ting signal lights, said output waveguides having at 
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least one core layer disposed therein for propagating 
light therethrough, said core layer be±ng ^ ^ 

. cladding layer dispQsed in ^ t regions ^ t ^ ^ 

layer and on opposite sides o£ the core layer? said ^ 
5 regaons having cut lengths set to predetermined values 
depending on optical losses of the signal l ights propa . 
gated in the output waveguides; 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
10 waveguide length differences; 

an input slab waveguide connecting an input 
end of said channel waveguide array to said input 
waveguides; and 

an output slab waveguide connecting an output 
15 end of said channel waveguide array to said output 

waveguides . 

8. An arrayed waveguide grating comprising: 

a plurality of input waveguides for inputting 
2 0 signal li ghts having different wavelengfchs ^ 

said input waveguides having at least one core layer dis- 
posed therein for propagating light therethrough, said 
core layer being partly cut off, and a cladding layer 
disposed in cut regions of the core layer and on opposite 
25 sides of the core layer, said cut regions having cut 

lengths set to predetermined values depending on optical 
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losses of the signal lights propagated in the input 
waveguides ; 

one or plural output waveguides for outputting 
signal lights; 

5 a channel waveguide array having waveguides 

which are successively longer with predetermined 
waveguide length differences; 

an input slab waveguide connecting an input 
end of said channel waveguide array to said input 
1 0 waveguides ; and 

an output slab waveguide connecting an output 
end of said channel waveguide array to said output 
waveguides . 

15 9 - An arrayed waveguide grating comprising: 

one or plural input waveguides for inputting 
signal lights ; 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
20 waveguide length differences; 

an input slab waveguide connecting an input 
end of said channel waveguide array to said input 
waveguides ; 

an output slab waveguide connecting an output 
25 end of said channel waveguide array to said input end 
thereof; and 
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a plurality of output waveguides having re- 
spective ends connected to the output end of said output 
slab waveguide, wherein selected or all of said ends of 
the output waveguides have respective central positions 
displaced from corresponding focused positions in a di- 
rection perpendicular to central axes of the output 
waveguides by predetermined values depending on losses to 
be given to the signal lights propagated in said output 
waveguides . 



10. An arrayed waveguide grating comprising; 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
waveguide length differences; 

an input slab waveguide having an output end 
connected to an input end of said channel waveguide ar- 
ray; 

one or plural output waveguides for outputting 
signal lights; 

an output slab waveguide connecting an output 
end of said channel waveguide array to said output 
waveguides; and 

a plurality of input waveguides having respec- 
tive ends connected to the input end of said input slab 
25 waveguide, wherein selected or all of said ends of the 
input waveguides have respective central positions dis^ 
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placed from corresponding focused positions in a direc- 
tion perpendicular to central axes of the input 
waveguides by predetermined values depending on losses to 
be given to the signal lights propagated in said input 
5 waveguides. 



11. An arrayed waveguide grating comprising: 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
waveguide length differences; 

an input slab waveguide having an output end 
connected to an input end of said channel waveguide ar- 
ray; 

one or plural input waveguides for inputting 
signal lights, said input waveguides having output ends 
connected to an input end of said input slab waveguide,- 

an output slab waveguide having an input end 
connected to an output end of said channel waveguide ar- 
ray; and 

a plurality of output waveguides having re- 
spective ends connected to the output end of said output 
slab waveguide, wherein selected or all of central axes 
of said output waveguides are inclined at the intercon- 
nected points of the output waveguides and said output 
slab waveguide at respective angles depending on losses 
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to be given to the signal lights coupled at said inter- 
connected points. 

12. An arrayed waveguide grating comprising: 
5 a channel waveguide array having waveguides 

which are successively longer with predetermined 
waveguide length differences? 

an input slab waveguide having an output end 
connected to an input end of said channel waveguide ar- 
10 ray; 

one or plural output waveguides for outputting 
signal lights; 

an output slab waveguide connecting an output 
end of said channel waveguide array to said output 
15 waveguides; and 

a plurality of input waveguides having respec- 
tive ends connected to the input end of said input slab 
waveguide, wherein selected or all of central axes of 
said input waveguides are inclined at the interconnected 
points of the input waveguides and said input slab 
waveguide at respective angles depending on losses to be 
given to the signal lights coupled at said interconnected 
points . 
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13. An arrayed waveguide grating comprising: 
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a channel waveguide array having waveguides 
Which are successively longer with predetermined 
waveguide length differences; 

an input slab waveguide having an output end 
connected to an input end of said channel waveguide ar- 
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one or plural input waveguides for inputting 
signal l ightS/ said input waveguides hav . ng 

connected to an input end of said input slab waveguide; 

an output slab waveguide having an input end 
connected to an output end of said channel waveguide ar- 
ray; and 

a plurality of output waveguides having re- 
spective ends connected to the output end of said output 
slab waveguide, wherein selected or all widths of the 
output waveguides at ends thereof are set to predeter- 
mined values depending on losses to be given to the sig- 
nal lights. 

14. An arrayed waveguide grating comprising: 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
waveguide length differences; 

an input slab waveguide having an output end 
connected to an input end of said channel waveguide ar- 
ray; 
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one or plural output waveguides for outputting 
signal lights; 

an output slab waveguide connecting an output 
end of said channel waveguide array to said output 
5 waveguides; and 

a plurality of input waveguides having respec- 
tive ends connected to the input end of said input slab 
waveguide, wherein selected or all widths of the input 
waveguides at ends thereof are set to predetermined val- 
ues depending on losses to be given to the signal lights. 



15. An arrayed waveguide grating comprising: 

a channel waveguide array having waveguides 
which are successively longer with predetermined 
15 waveguide length differences; 

an input slab waveguide having an output end 
connected to an input end of said channel waveguide ar- 
ray; 

one or plural input waveguides for inputting 
signal lights, said input waveguides having output ends 
connected to an input end of said input slab waveguide; 

an output slab waveguide having an input end 
connected to an output end of said channel waveguide ar- 
ray; and 

a plurality of output waveguides having re- 
spective ends connected to the output end of said output 
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slab waveguide, wherein the lengths between the ends of 
the output waveguides and said channel waveguide array 
are displaced in the direction of propagation axes of the 
output waveguides depending on losses to be given to the 
5 signal lights propagated from said channel waveguide ar- 
ray to the ends of the output waveguides. 

16. An arrayed waveguide grating comprising; 

a channel waveguide array having waveguides 
10 which are successively longer with predetermined 
waveguide length differences; 

an input slab waveguide having an output end 
connected to an input end of said channel waveguide ar- 
ray; 

15 one or Plural output waveguides for outputting 

signal lights; 

an output slab waveguide connecting an output 
end of said channel waveguide array to said output 
waveguides; and 

2 0 

a plurality of input waveguides having respec- 
tive ends connected to the input end of said input slab 
waveguide, wherein the lengths between the ends of the 
input waveguides and said channel waveguide array are 
displaced in the direction of propagation axes of the in- 
25 put waveguides depending on losses to be given to the 
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signal lights propagated from said channel waveguide ar- 
ray to the ends of the input waveguides. 

17. A demultiplexer comprising: 
5 an arrayed waveguide grating comprising one or 

plural input waveguides for inputting signal lights, a 
plurality of output waveguides for outputting signal 
lights, a channel waveguide array having waveguides which 
are successively longer with predetermined waveguide 
10 length differences, an input slab waveguide connecting an 
input end of said channel waveguide array to said input 
waveguides, and an output slab waveguide connecting an 
output end of said channel waveguide array to said output 
waveguides, said output slab waveguide having optical in- 
15 put/output characteristics set to predetermined ratios 

for the respective output waveguides with respect to said 
input waveguides; and 

level adjusting means for being supplied with 
the signal lights of respective wavelengths from the out- 
20 put waveguides of said arrayed waveguide grating, and ad- 
justing output levels of said signal lights to desired 
values . 



25 



18. A demultiplexer comprising: 

an arrayed waveguide grating comprising one or 
plural input waveguides for inputting signal lights, a 
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plurality of output waveguides for outputting signal 
lights, a channel waveguide array having waveguides which 
are successively longer with predetermined waveguide 
length differences, an input slab waveguide connecting an 
5 input end of said channel waveguide array to said input 
waveguides, and an output slab waveguide connecting an 
output end of said channel waveguide array to said output 
waveguides, said output slab waveguide having optical in- 
put/output characteristics set to predetermined ratios 
10 for the respective output waveguides with respect to said 
input waveguides depending on the differences between op- 
tical losses along respective paths in the output slab 
waveguide; and 

level adjusting means for being supplied with 
15 the signal lights of respective wavelengths from the out- 
put waveguides of said arrayed waveguide grating, and ad- 
justing output levels of said signal lights to desired 
values. 



20 
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19. A multiplexer- comprising: 

a plurality of light sources; 

an arrayed waveguide grating comprising a plu- 
rality of input waveguides for inputting signal lights 
having different wavelengths .each other, one or plural 
output waveguides for outputting signal lights, a channel 
waveguide array having waveguides which are successively 
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longer with predetermined waveguide length differences, 
an output slab waveguide connecting an output end of said 
channel waveguide array to said output waveguides, and an 
input slab waveguide connecting an input end of said 
5 channel waveguide array to said input waveguides, said 
input slab waveguide having optical input/output 
characteristics set to predetermined ratios for the 
respective input waveguides corresponding to the output 
waveguides ^.evel detecting means for detecting levels of 

10 the signal lights input from said light sources to said 
arrayed waveguide grating; and 

level adjusting means for comparing the levels 
of the signal lights detected by said level detecting 
means with predetermined levels for the respective wave- 

15 lengths, and adjusting output levels of said light 

sources to set the levels of the waveguides multiplexed 
by said arrayed waveguide grating to desired values . 



20. A multiplexer comprising: 
20 a plurality of light sources; 

an arrayed waveguide grating comprising a plu- 
rality of input waveguides for inputting signal lights 
having different wavelengths each other, one or plural 
output waveguides for outputting signal lights, a channel 
2 5 waveguide array having waveguides which are successively 
longer with predetermined waveguide length differences, 
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an output slab waveguide connecting an output end of said 
channel waveguide array to said output waveguides, and an 
input slab waveguide connecting an input end of said 
channel waveguide array to said input waveguides, said 
5 input slab waveguide having optical input/output 

characteristics set to predetermined ratios for the 
respective input waveguides with respect to the output 
waveguides depending on the differences between optical 
losses along respective paths in the output slab 
10 waveguide; level detecting means for detecting levels of 
the signal lights input from said light sources to said 
arrayed waveguide grating; and 

level adjusting means for comparing the levels 
of the signal lights detected by said level detecting 
15 means with predetermined levels for the respective wave- 
lengths, and adjusting output levels of said light 
sources to set the levels of the waveguides multiplexed 
by said arrayed waveguide grating to desired values, 

20 21 • A n optical communication system comprising; 

optical transmitting means for transmitting 
optical signals of respective wavelengths parallel to 
each other; 

a multiplexer for wavelength-division multi- 
25 plexing the optical signals of respective wavelengths 
transmitted by said light transmitting means; 
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an optical transmission path for transmitting 
a wavelength-division multiplexed optical signal output 
from said multiplexer; 

a node disposed in said optical transmission 
5 path and having an arrayed waveguide grating; 

a demultiplexer for being supplied with the 
optical signal transmitted over said optical transmission 
path via said node and demultiplexing the optical signal 
into the optical signals of respective wavelengths; and 
10 optical receiving means for receiving the op- 

tical signals of respective wavelengths demultiplexed by 
said demultiplexer; 

said multiplexer comprising an arrayed 
waveguide grating comprising a plurality of input 
15 waveguides for inputting signal lights naving different 
wavelengths from said light source, one or plural output 
waveguides for outputting signal lights, a channel 
waveguide array having waveguides which are successively 
longer with predetermined waveguide length differences, 
20 an output slab waveguide connecting an output end of said 
channel waveguide array to said output waveguides, and an 
input slab waveguide connecting an input end of said 
channel waveguide array to said input waveguides, and 
having optical input/output characteristics set to prede- 
25 termined ratios for the respective input waveguides with 
respect to the output waveguides; 
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said demultiplexer comprising an arrayed 
waveguide grating comprising one or plural input 
waveguides for inputting signal lights, a plurality of 
output waveguides for outputting signal lights, a channel 
waveguide array having waveguides which are successively 
longer with predetermined waveguide length differences, 
an input slab waveguide connecting an input end of said 
channel waveguide array to said input waveguides, and an 
output slab waveguide connecting an output end of said 
channel waveguide array to said output waveguides, and 
having optical input/output characteristics set to prede- 
termined ratios for the respective output waveguides with 
respect to said input waveguides. 

22. An optical communication system comprising: 
optical transmitting means for transmitting 
optical signals of respective wavelengths parallel to 
each other; 

a multiplexer for wavelength-division multi- 
plexing the optical signals of respective wavelengths 
transmitted by said light transmitting means; 

an optical transmission path for transmitting 
a wavelength-division multiplexed optical signal output 
from said multiplexer; 

a node disposed in said optical transmission 
path and having an arrayed waveguide grating; 
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a demultiplexer for being supplied with the 
optical signal transmitted over said optical transmission 
path via said node and demultiplexing the optical signal 
into the optical signals of respective wavelengths; and 
5 optical receiving means for receiving the op- 

tical signals of respective wavelengths demultiplexed by 
said demultiplexer; 

said multiplexer comprising an arrayed 
waveguide grating comprising a plurality of input 
10 waveguides for inputting signal lights having different 
wavelengths, one or plural output waveguides for output- 
ting signal lights, a channel waveguide array having 
waveguides which are successively longer with predeter- 
mined waveguide length differences, an output slab 
15 waveguide connecting an output end of said channel 

waveguide array to said output waveguides, and an input 
slab waveguide connecting an input end of said channel 
waveguide array to said input waveguides, and having op- 
tical input/output characteristics set to predetermined 
2 0 ratios for the respective input waveguides with respect 
to the output waveguides depending on the differences be- 
tween optical losses along respective paths in the output 
slab waveguide; 

said demultiplexer comprising an arrayed 
2 5 waveguide grating comprising one or plural input 

waveguides for inputting signal lights, a plurality of 
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output waveguides for outputting signal lights , a channel 
waveguide array having waveguides which are successively 
longer with predetermined waveguide length differences, 
an input slab waveguide connecting an input end of said 
5 channel waveguide array to said input waveguides, and an 
output slab waveguide connecting an output end of said 
channel waveguide array to said output waveguides, and 
having optical input/output characteristics set to prede- 
termined ratios for the respective output waveguides with 
10 respect to said input waveguides depending on the differ- 
ences between optical losses along respective paths in 
the output slab waveguide. 

23. An optical communication system comprising: 
15 an annular transmission path having a plural- 

ity of nodes interconnected in a ring by a transmission 
path, for transmitting a wavelength-division multiplexed 
optical signal over the transmission path; 

each of said nodes having a first arrayed 
20 waveguide grating for demultiplexing a wavelength- 
division multiplexed optical signal into optical signals 
of respective wavelengths, and a second arrayed waveguide 
grating for wavelength-division multiplexing the demulti- 
plexed optical signals of respective wavelengths; 
2 5 said first arrayed waveguide grating compris- 

ing one or plural input waveguides for inputting signal 
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lights, a plurality of output waveguides for outputting 
signal lights, a channel waveguide array having 
waveguides which are successively longer with predeter- 
mined waveguide length differences, an input slab 
5 waveguide connecting an input end of said channel 

waveguide array to said input waveguides, and an output 
slab waveguide connecting an output end of said channel 
waveguide array to said output waveguides, and having op- 
tical input/output characteristics set to predetermined 
10 ratios for the respective output waveguides with respect 
to said input waveguides; 

said second arrayed waveguide grating compris- 
ing a plurality of input waveguides for inputting signal 
lights having different wavelengths each other, one or 
15 plural output waveguides for outputting signal lights, a 
channel waveguide array having waveguides which are suc- 
cessively longer with predetermined waveguide length dif- 
ferences, an output slab waveguide connecting an output 
end of said channel waveguide array to said output 
2 0 waveguides, and an input slab waveguide connecting an in- 
put end of said channel waveguide array to said input 
waveguides, and having optical input/output characteris- 
tics set to predetermined ratios for the respective input 
waveguides corresponding to the output waveguides. 

25 

24. An optical communication system comprising: 
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an annular transmission path having a plural- 
ity of nodes interconnected in a ring by a transmission 
path, for transmitting a wavelength-division multiplexed 
optical signal over the transmission path; 
5 each of said nodes having a first arrayed 

waveguide grating for demultiplexing a wavelength- 
division multiplexed optical signal into optical signals 
of respective wavelengths, and a second arrayed waveguide 
grating for multiplexing the demultiplexed optical sig- 
10 nals of respective wavelengths; 

said first arrayed waveguide grating compris- 
ing one or plural input waveguides for inputting signal 
lights, a plurality of output waveguides for outputting 
signal lights, a channel waveguide array having 
15 waveguides which are successively longer with predeter- 
mined waveguide length differences, an input slab 
waveguide connecting an input end of said channel 
waveguide array to said input waveguides, and an output 
slab waveguide connecting an output end of said channel 
20 waveguide array to said output waveguides, and having op- 
tical input/output characteristics set to predetermined 
ratios for the respective output waveguides with respect 
to said input waveguides depending on the differences be- 
tween optical losses along respective paths in the output 
2 5 slab waveguide; 
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said second arrayed waveguide grating compris- 
ing a plurality of input waveguides for inputting signal 
lights having different wavelengths each other, one or 
plural output waveguides for outputting signal lights, a 
5 channel waveguide array having waveguides which are suc- 
cessively longer with predetermined waveguide length dif- 
ferences, an output slab waveguide connecting an output 
end of said channel waveguide array to said output 
waveguides, and an input slab waveguide connecting an in- 

10 put end of said channel waveguide array to said input 

waveguides, and having optical input/output characteris- 
tics set to predetermined ratios for the respective input 
waveguides corresponding to the output waveguides depend- 
ing on the differences between optical losses along re- 

15 spective paths in the output slab waveguide. 

25, An optical communication system comprising: 
optical transmitting means for transmitting 
optical signals of respective wavelengths parallel to 
20 each other; 

a multiplexer for wavelength-division multi- 
plexing the optical signals of respective wavelengths 
transmitted by said light transmitting means; 

an optical transmission path for transmitting 
2 5 a wavelength-division multiplexed optical signal output 
from said multiplexer; 
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a node disposed in said optical transmission 

path; 

a demultiplexer for being supplied with the 
optical signal transmitted over said optical transmission 
5 path via said node and demultiplexing the optical signal 
into the optical signals of respective wavelengths; and 
optical receiving means for receiving the op- 
tical signals of respective wavelengths demultiplexed by 
said demultiplexer; 
10 said multiplexer comprising an arrayed 

waveguide grating having a plurality of input waveguides 
for inputting signal lights having different wavelengths, 
one or plural output waveguides for outputting signal 
lights, a channel waveguide array having waveguides which 
15 are successively longer with predetermined waveguide 

length differences, an output slab waveguide connecting 
an output end of said channel waveguide array to said 
output waveguides, and an input slab waveguide connecting 
an input end of said channel waveguide array to said in- 
20 put waveguides, and having optical input/output 

characteristics set to predetermined ratios for the 
respective input waveguides corresponding to the output 
waveguides; level detecting means for detecting levels of 
the signal lights input to said arrayed waveguide 
? 5 grating; and level adjusting means for comparing the 
levels of the signal lights detected by said level 
detecting means with predetermined levels for the 
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termined levels for the respective wavelengths, and ad- 
justing output levels of the l ight signals to set the 
levels of the waveguides multiplexed by said arrayed 
waveguide grating to desired values; 

said demultiplexer comprising an arrayed 
waveguide grating comprising one or plural input 
waveguides for inputting signal lights, a plurality of 
output waveguides for outputting signal lights, a channel 
waveguide array having waveguides which are successively 
longer with predetermined waveguide length differences, 
an input slab waveguide connecting an input end of said 
Channel waveguide array to said input waveguides, and an 
output slab waveguide connecting an output end of said 
channel waveguide array to said output waveguides, and 
having optical input/output characteristics set to prede- 
termined ratios for the respective output waveguides with 
respect to said input waveguides; and level adjusting 
means for being supplied with the signal lights of re- 
spective wavelengths from the output waveguides of said 
arrayed waveguide grating, and adjusting output levels of 
said signal lights to desired values. 

26. An optical communication system comprising: 
optical transmitting means for transmitting 
25 optical signals of respective wavelengths parallel to 
each other; 
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a multiplexer for wavelength-division multi- 
plexing the optical signals of respective wavelengths 
transmitted by said light transmitting means; 

an optical transmission path for transmitting 
5 a wavelength-division multiplexed optical signal output 
from said multiplexer; 

a node disposed in said optical transmission 

path; 

a demultiplexer for being supplied with the 
10 optical signal transmitted over said optical transmission 
path via said node and demultiplexing the optical signal 
into the optical signals of respective wavelengths; and 
optical receiving means for receiving the op- 
tical signals of respective wavelengths demultiplexed by 
said demultiplexer; 

said multiplexer comprising an arrayed 
waveguide grating comprising a plurality of input 
waveguides for inputting signal lights having different 
wavelengths, one or plural output waveguides for output- 
ting signal lights, a channel waveguide array having 
waveguides which are successively longer with predeter- 
mined waveguide length differences, an output slab 
waveguide connecting an output end of said channel 
waveguide array to said output waveguides, and an input 
slab waveguide connecting an input end of said channel 
waveguide array to said input waveguides, and having op- 
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tical input/output characteristics set to predetermined 
ratios for the respective input waveguides corresponding 
to the output waveguides depending on the differences be- 
tween optical losses along respective paths in the output 
5 slab waveguide; level detecting means for detecting lev- 
els of the signal lights input to said arrayed waveguide 
grating; and level adjusting means for comparing the lev- 
els of the signal lights detected by said level detecting 
means with predetermined levels for the respective wave- 
10 lengths, and adjusting output levels of the signal li ghts 
to set the levels of the waveguides multiplexed by said 
arrayed waveguide grating to desired values; 

said demultiplexer comprising an arrayed 
waveguide grating comprising one or plural input 
waveguides for inputting signal lights, a plurality of 
output waveguides for outputting signal lights, a channel 
waveguide array having waveguides which are successively 
longer with predetermined waveguide length differences, 
an input slab waveguide connecting an input end of said 
channel waveguide array to said input waveguides, and an 
output slab waveguide connecting an output end of said 
channel waveguide array to said output waveguides, and 
having optical input/output characteristics set to prede- 
termined ratios for the respective output waveguides with 
2 5 respect to said input waveguides depending on the differ- 
ences between optical losses along respective paths in 
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the output slab waveguide; and level adjusting means for 
being supplied with the signal lights of respective wave- 
lengths from the output waveguides of said arrayed 
waveguide grating, and adjusting output levels of said 
5 Signal lights to desired values. 

27. An optical communication system comprising: 

an annular transmission path having a plural- 
ity of nodes interconnected in a ring by a transmission 
path, for transmitting a wavelength-division multiplexed 
optical signal over the transmission path; 

each of said nodes having a demultiplexer for 
demultiplexing a wavelength-division multiplexed optical 
signal into optical signals of respective wavelengths, 
and a multiplexer for wavelength-division multiplexing 
the demultiplexed optical signals of respective wave- 
lengths; 

said demultiplexer comprising an arrayed 
waveguide grating comprising one or plural input 
waveguides for inputting signal ii ghtS/ a plurality of 
output waveguides for outfitting signal lights, a channel 
waveguide array having waveguides which are successively 
longer with predetermined waveguide length differences, 
an input slab waveguide connecting an input end of said 
channel waveguide array to said input waveguides, and an 
output slab waveguide connecting an output end of said 
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channel waveguide array to said output waveguides, and 
having optica! input/output characteristics set to prede- 
termined ratios for the respective output waveguides with 
respect to said input waveguides; and level adjusting 
5 means for being supplied with the signal lights of re- 
spective wavelengths from the output waveguides of said 
arrayed waveguide grating, and adjusting output levels of 
said signal lights to desired values; 

said multiplexer comprising an arrayed 
10 waveguide grating having a plurality of input waveguides 
for inputting signal lights having different wavelengths, 
one or plural output waveguides for outputting signal 
lights, a channel waveguide array having waveguides which 
are successively longer with predetermined waveguide 
length differences, an output slab waveguide connecting 
an output end of said channel waveguide array to said 
output waveguides, and an input slab waveguide connecting 
an input end of said channel waveguide array to said in- 
put waveguides, and having optical input/output 
characteristics set to predetermined ratios for the 
respective input waveguides corresponding to the output 
waveguides; level detecting means for detecting levels of 
the signal lights input to said arrayed waveguide 
grating; and level adjusting means for comparing the 
levels of the signal lights detected by said level 
detecting means with predetermined levels for the 
respective wavelengths, and adjusting output levels of 
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justing output levels of the li ght signals to sefc the 
levels of the waveguides multiplexed by said arrayed 
waveguide grating to desired values. 



28. An optical communication system comprising: 

an annular transmission path having a plural- 
ity of nodes interconnected in a ring by a transmission 
P«h, for transmitting a wavelength-division multiplexed 
optical signal over the transmission path; 

each of sa i d nodes having a demultiplexer for 
demultiplexing a wavelength-division multiplexed optical 
signal into optical signals of respective wavelengths, 
and a multiplexer for frequency-division multiplexing th. 
demultiplexed optical signals of respective wavelengths; 
15 Said demultiplexer comprising an arrayed 

waveguide grating comprising one or plural input 
waveguides for inputting signal lights, a plurality of 
output waveguides for outputting si gna i lights , a channel 
waveguide array having waveguides which are successively 
longer with predetermined waveguide length differences, 
an input slab waveguide connecting an input end of said 
channel waveguide array to said input waveguides, and an 
output slab waveguide connecting an output end of said 
channel waveguide array to said output waveguides, and 
25 having optical input/output characteristics set to prede- 
termined ratios for the respective output waveguides with 
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-speot to said input „ a „ e9uides ^ ^ ^ 

ences between optica! loss . s ^ ^ 

th. output slab waveguide; and lml ^ , usting ^ £m 

1-gths from the output „ avcguidas Qf 

waveguide gratin9< and adjusting ^ ^ ^ 

"Snal lights to desired values; 

said multiplexer comprising a„ , r ra V ed 
waveguide grating comprising . ^ ^ 

waveguides for i nput ti„g signal lights having 
wavelengths, one or P l ut al output waveguides f or output- 
*»» si^al lights, a channel waveguide array having 
waveguides which are euccessively longer with predeter- 
m " 9d " aV ° 9Uide 0"fere„c. s , an output slab 

» waveguide connecting an output end of said channel 

waveguide '° — and an i„ put 

slab waveguide connecting an input ,„ d o£ 

waveguide array to said input waveguides, and having op- 
tical input/output characteristics set to predetermined 
"tics for the respective i„ put waveguides corresponding 
to the output waveguides depending o„ the differences be- 
tween optical losses ,l on , respective paths in the output 
Slab waveguide; level detecting means for detecting lev- 
° f the Si9 " al U * h " i"Put to said arrayed waveguide 
' gating; and level adjusting means for comparing the lev- 
els of the signal lights detected by said level detecting 
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-eans with predetermined l evels for ,. 

^ngths and ■ ■ respective wave- 

rs, and adjusting output levels of fho • , 
^ set the levels of the 

craved waveguide a * 
5 grating to desired values. 

29 ' A wave **de device comp rising: 

one or P l ural input waveguides inputtina 
signal lights; inputting 

. Plurality of ou tput waveguides for output- 
ting Slgna l lights; and P 

c h «a Cteri ; t ;:;:;r;; ide ;— optlcai in ~- 

set to predetermined ratios for the 
-pectin output ..guides „ lth re6pect to ^ ^ 
waveguides. input 

30. A waveguide device comprising, 

—1 u,:r" iity o£ input -~ s ! ~ 

°ne or pl„ ral output waveguides for outputting 

fhts; and 

cnaract • ' ^ M " e9Uld9 haVi " 9 ° Pti ° al "P"/out P ut 
" CteriStiCS " P "«.—d ratios for tne re- 

P60UVe inP " «*- respect to tne output 

waveguides. P 

31. A waveguide device comprising: 



signal lights; and 
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one =r plural i„ put waveguides for lnput 
signal lights; 

a Plurality of output waveguides for output- 
ting signal lights; and 

5 a slab waveguide connecting the input 

waveguides to the output waveguides, said slab waveguide 
-aving a core layer disposed therein for prcpaga t i„ g 
l^t therethrough fro. said input waveguides to the out- 
Put waveguides, said core layer being partiy cut off in 
10 selected or all paths therein which interconnect said i„. 
put waveguides and said output waveguides, and a cladding 
layer disposed in cut regions of the core layer and on 
°PPOSite sides o, the core layer, said cut regions in the 
paths having cut lengths set to predetermined values in 
15 the direction in whicn the signal Ught> propagate> ^ 

pending on optical losses of the s i«n*i i • u*. 

or the signal lights propagated 

m the paths. 

32. A waveguide device comprising: 

3 pluralit y of input waveguides for inputting 
signal lights; 

one or plural output waveguides for outputting 
signal lights; and 

a slab waveguide connecting the input 
25 waveguides to the output waveguides, said slab waveguide 
having a core layer disposed therein for propagating 
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light therethrough f rom said inDufc u 

P»t waveguides said waveguides to the out- 

^ UCb / said core l*^«v- u ■ 

" ' bei " 9 Pa "^ ««' o« in 

"""ion lB which the ". t0 in 

wijj.cn the sional ii^u+. 

P-in, on optical losses 5 Sl U9h " 
10 ^ the paths . 

" • * " av ^uide de vtce con, prising .. 
one or plural input „ aveguldes 
signal lights, "putting 

5 to said in Z " W9Ulde hiV1 " 3 " ^ - connects 
0 input waveguides; and 

- output „ave g „i de having , plors 

--guides connected to „ output end of said 

;;;: 9ui : es ha - « — — — d ttKein for propa _ 

:; f r therethrou9h - - - — — »u 

and on ophite sides of the core layer 

~ r;: on opticai - - — — 

f y tea in the waveguides. 
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34. A waveguide device comprising: 

an input waveguide having a pl ura ii ty of 

;~ s - — g signal lights , wherein _ 

; e or an of the — - * - — 

ore layer being partly cut ^ ^ a ciaddi 

dlSPOSSd in CUt «^on. of the core layer and ^ / . 
•i— of the core layer ^ ° n Wit. 

0 lenathQ ' S31d CUt re ^ ions having cut 

or;;° — — , - ^ 



— , said input 

xa out PUt waveguides. 
35. A waveguide device comp. ising: 

s ignal r r or piurai input waveguides f ° r inp — g 

signal lights; 

a slab waveguide having an input oonne 
output ends of said input waveguides; and 

an output waveguide h.vin, . plurality of 

~« " " « «*pu t end „ £ said ,la b 

waveguide, wherein selected or all „, „ h 

ea or a11 °f the waveguides have 

— Wing respective central positions displaced t ro. 
corresponding Reused positions in a direction perpen- 
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dicular to central axes of ^ 

m - , f the wa veguides by predeter- 

nuned valn<=« ... er 

values depending on losses to h« • 

nal i ifI K + be given to th « sig- 

hts propagated in sa . d wavegu . des> 
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36. A waveguide device comprising: 
a slab waveguide; 

of sa ld slab waveguide; and 

tive end a PlU " lity " inp " " aVe9UideS 

6 endS C ™""" - « input «d of said slab 
—guide, „ herein s « leoted or M ot said 

— e central posltio „ s displaced 

focused Dosifinn. ■ ««i."g 

axes of lh " 8 dlreC "° n « 

•• of the lnput „ lve9uidee by predetermIned 

pending on losses to • 

bS 91VSn t0 the si ^al lights prepa- 
red m said output waveguides. 

37. A waveguide device com prising: 

20 . i , ^ PlUral waveguides for inputting 

signal lights; 

• slab waveguide having ,„ lnput end connected 
to output ends of said i nput waveguide; .„d 

a Plurality of output waveguides having re- 
-P~tiv. ends connected to an output end of said slab 
waveguide, wherein selected or ail „ f central „es of 

output waveguides are inclined at the interconnected 
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P ° intS ° f "» a„ d , ald slab 

« respective angle, d .„ „ . " "guides 

sa,d interconnected points. 

38 * " WaV69Uide -vice c omprising: 

° r PlUral ^tput waveguides for 
signal lights; 9 S for outputting 

said output waveg uid e S; and 

- - ~ rrr 

to an input end of sairi =i u 
waveguide ™h • slab 

9 S ' whe "in selected or all 
S3i , . or axl of central axps 

Said ln P ut wav e g Uides are • ,. H 3X68 ° f 

ie -'-nciined at th P 
Points of the *„„ „ interconnected 

" — ti X 7 9UideS ^ — ^ ^guides 

- —1 d6Pending °" — ^ be given to 

ghtS C ° UPled - —connected points . 

A WaV69Uide d ^ce c omprising; 
one or piural input . 
signal lights; 9 S for ln P"tting 

a slab waveguide having « • 

"> -tput ends of said • ^ e0 ""~ t " 

°f said input waveguides; and 

iT iity °' ° utput — — - 

-eguide 1 * " ^ - «' — 

' Wher " n SelS «- « •» ~ «« ends nave 
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cut, set tQ Valu , 

to t„ e signal Ughts ^ ^ « to be 

5 

-«e d to input e »» « output end con _ 

a plurality of , ° UtPUt and 

m lnput waveguide h • 

10 «n ds connected to * • V " g res Pective 

e ° to an mput end of sai ^ , L 
herein selected or an , "^guide, 

dii of said enrlc 
widths set to values d waveguide 
th. • depending on l OSses tQ . . 

the signal lights. given to 

15 41 a 

• - waveguide device co mprising: 

one or plural . nput 
signal lights; guictes for inputting 

a slab waveouirio k» • 
'° «.p«t e„ ds of ' . V1 " 3 " -n„ec ted 

^c tiw ZT llty of output " av89uid - - 

enas connected i-o, 3 ^ 
-.g uide , „ " «d of said slab 

ei " the lengths between fh . , 
■»tp»t waveguides and sald £ e " dS ° £ °» 

*" «>. Section of p " aVe9Uid - «• -i.Pl«- 

« Propagation axes of ,.,,„ 

" MV69Uid - -P-in, on losse3 tQ „ ' ° UtPUt 

63 l ° b « to the sig „ al 
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said i„p ut waveguides f„ n, 
of ">e output waveguides. 

«• A waveguide device comprising: 
— 1 HgZ " P " ral ° UtPUt M — - — g 

nected to ' ^ ^ " °«<>" - — 

° " P " ^ " -P-t waveguides,, and 

t0 an ln P"t end of said slab 
—guide, wherein -a b 

output wave guides and said • 

^ th. diction , WaVe9UideS ™ ^-Placed 

6Ctl0n of Propagation axes of t-h« . 
waveguides h«„ 6 out P ut 

guides depending on losses u 

15 lights oron giVSn t0 the si 9"al 

gnts propagated f rom said outri „. 

AQ ou tput waveguides t-n 
° f tl-e i„ put waveguides. e " dS 

«• A demultiplex comprising, 

- -elides a f ;rr uide device having - °* — — 

b w 9UidSS ° UtP — — and a 

: :r a having ° pticai in <~- — 

put „a Pred " e ™ lned «"» the respective out- 

Put waveguides with respect to ,„„ • 
5 , P to the ln P« waveguides; and 

signal lig hts output from fh. 

from the output waveguides of said 
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waveguide device ^ 

eviCe / and adiu«?M'n« 

- — « a eaired va ;;;:; ng ° utput — <* 

44 • A multiplexor- ^_ 
5 p exer comprising: 

a Plurality of lioh^- „ 

-*-iynt sources 

signals; "^ces for respective 

a Wa veguide deviro • 
™v eguldes for haV1 "' * Pl»»Iity of input 

— w«v eguid P I " 9 S19nal """" - " — 

°9u lde havl „ 9 optlcal 

tics set to predpffl . ^ cnaractens- 

P red eterrnined ratios for f ho 
waveguides with respect to th "'^ inpUt 

to the output waveguides; 
level detecting means for dor • 
th * signal l ights ± r detecti "g levels of 

eights input from said li CTh ^ 
waveguide device; and * t0 Sai <* 

level adjustinq mean<= *~ 

of the sig nal 1A . , co «P«i„ g the levels 

signal i lghts detect d 

weans with SVel dete <=ti ng 

lth Predetermined levels fnr *k 

and ^ f ° r the "active sig nal 

Justing output levels of th* 
signal l ights to ° f the respective 

u set the level*; o-f 
wavel ength dh • • Slgnal 
length-division multi D lev»H k 

- «"..i«d » aluea . ^ SSld ***>. 
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e -h other; " Wavel ^ g ths parallel tQ 

5 ^ ^ZllTZT WaVSlen9t — — -ulti- 
t«nsmitted by said , " ° f ra< **«ive v, a velen gtfls 

an . 9ht trans ^tt lng mea ns; 

an optical +■ 

* — ^ io „ :::::::: - - — tu . 

"id ™ ltlple)<er . P ^ -I...! output 

10 

a "ode di spQsed . 

- . „ aveguide d ^; p — — 

a d ^ult iplexer f 

path vi. said „ oda and . , Sald ° pti <^ t ransmission 

respective wavelenaf), 
optical rerei . dve -Lengths; and 

°"tput «v eguides for ou / n9 31!,nal U *"-- °ne or pl ural 

— havin9 opt p ;;; in9 «- . 

-v eguldes „ ith ^ ^ «or t„e re5pective input 

- — iP1 l : output waveguides - 

1 lnPUt «««««.. for lnput . 
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"«1 input/output cnara t ^ ° P " 

ratios for the CharaCteriSti - -at to predetermined 

" res P e "ive output waveguides with 

^ said input waveguides 



46 - An optical conununication svst™ 

n s y s tem comprising: 
3n ann "lar transmission oath h, ■ 
ity of nodes in, Vi " 9 3 P lu «l- 

nodes interconnected i n a rin« h 
10 Path, f or tranc . . rin9 by a transmission 

— :iri a t :r en9th - divisi °" — 

r tne transmission path- 

» ««xj „ int ° ° pticai - 

9 1S ° f ™ a f*«ive wavelengths; 

~» — J * T7 havi " 9 optical 

"guides; " r69PGCt t0 

25 
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set to m 

5 «va guides . W " h r «I«ct to the output 



47 ' *> ° PtI «^°» unication ^ 

a Mltiplexer for „», , 

t«ns nitted by S ° f ™»Pactiva wavelengths 

^a*t t„ rMllttlng 

«n optical +■ 

15 * — division ~- transroitting 

*«» said m ul tiplexer; P ° Ptical s ^nal output 

a n °de disposed i n Said 
P^h; Said optical t ransmission 
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3 demu itipl exer fQr . . 

opticai — — tted over ;: g d suppiied — - 

* at » via said node Said °Ptical transmission 

int ° - — r: ui ^r g the opticai — 

«*«c.i receivin and 

^ S w s of re j;; t ;; n ; means *~ — iving the op _ 

s ^ de m ultip lexer; WaVelen ? th s de m ulti P l exed by 
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said multi p i exer „ 

h -i"9 a plura « w aveguide 

- »»*.. o„e J plu J '« — ing slg . 

»Put/outp„ t c haracterlst . " a " e9Uid « h ^ optical 
f « the re spactive , ^ " P"^te rained rat ioa 

10 *> devlce 9 u ght aources 

^e, and level a ^ • 
c omp aring the eve * ad,u Stl n g means for 

X£ > or the sionfli 1 • L 
sa ^ level detectina „ * * detec ted by 

s ^ed values; * m ***U* device to de- 

said demultipi evoT . 
Vl « one or pl ' COmP " e1 " 9 ' «*.,.«. <*- 

" l — output c^J^T 1 ^ — -Ptl- 

for the respects P«dete™ ined ra _ 

- - -..:..:;rr;~- - 

sa id waveguide device , 
levels . ■ Lte ' and adiuqfin rt 

els ^ saxd signal u ^ ust ^g output 

5 S t0 desi ^d values. 
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- r nioatio " ~ 

e «« of said P " h; 

10 « ~ spective — — .nto optical 
cai of respectlv ; plei,in * °» optl . 

Pective wav e l ength8 . 

c " »P"/ou tput cnaracterXst -vi. B opti . 

<~ th. reSpeotlve J" "* <° Pr edeterni „ ed ra _ 

- — - e9Uide , and ««■ ~ to 

«tn tne signal J — for 

3 «ave 9 ui des , of 19hts *«» the output 

" ld Slgnal a Justing outp ut 

" ai '«° a plurau a „ areguide dev 

- «. 0 ; P u ;r:r 9uidee - 
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»p«/ output character . s 

f « - P e« ive lnput ;; ■« *> — e te ™ ined ratlos 
to v^ ld . devlce 9 ts <». 6aid llght sources 

— deteoti „ 9 _ s "»t. detTOted by 

sianal "»» — « ined u „ els 

*™ «**. » ltiplej(ed b ; ; •« «- ^. „ f ths 

v alues . y »av eguid9 dsv . ce ^ ^_ 
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